It is no secret that the development of large software systems for military Command and Control (C2) has a history of producing systems that fail to meet all of their goals while they also are delivered significantly later and at a higher cost than originally budgeted. These C2 systems are critical to the effective deployment of large, high-technology forces. With good C2, there is a force multiplier effect. However, a force may well prove incapable of achieving its mission, despite impressive size and the latest weaponry, because the 'system of systems' that provides its C2 does not have functional interoperability. Two critical technical approaches promise to improve this situation: information architectures supporting effective, rapid system development and reconfiguration; and system engineering methodologies for managing large-scale software developments. Modeling and simulation and associated interoperability techniques can make significant contributions to each of these approaches by facilitating divide-and-conquer (or better yet, assembleand-conquer) development. Papers in this special issue of JDMS explore such technical contributions in two emerging areas: service-oriented architectures (SOAs) and system/ software development and testing.
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The SOA is an area that has been the subject of considerable hyperbole recently; it is the latest of a series of technical approaches put forward to solve the need for rapid development of large-scale software systems, including C2 systems. Of course, it is no more a panacea than any of several preceding 'solves everything' approaches. However, the SOA does in fact hold demonstrated promise for rapid assembly of 'net-centric' distributed C2 systems, provided that the technologies are truly capable of interoperation and the namespaces defined by the participating domains are capable of resolution. Techniques to achieve these essential preconditions have begun to emerge; two of our papers address this.
The other broad area of promise, system engineering, adopts the premise that interoperability can be designed into systems and its presence can be confirmed progressively throughout the development process. This school of thought holds that the result will be a system of systems where the overall effect is one of synergy achieved through interoperation of the component systems. To succeed at this eminently logical goal, it must be possible to confirm interoperability of those systems by measurement and testing, areas that are addressed by two of our papers.
The astute reader will have noticed at this point that the editor has claimed that the special issue has two papers addressing each of two broad areas, although there are only three papers. The reason for this is, of course, that at least one paper overlaps both areas; detecting which paper(s) meet this description is left as an exercise for the reader. In support of that process, we provide the following overview of our special issue papers:
· In 'Governance of Data Initialization for ServiceOriented Architecture-based Military Simulation and Command and Control Federations,' J. Lanman and M. Proctor articulate the need for the governance they propose, describe potential solutions to meet this need, and present a reference model for initialization of data in SOA-based simulation-and-C2 federations. They begin by building a case to establish that such federations must have an effective means to govern initialization in order to function. They then describe current cutting-edge work in SOA, aimed at achieving effective governance. Their paper ends with its major contribution: a conceptual reference model for SOA governance, completed by a survey of current work in SOA federations as related to their model. · In 'A General Method of Measuring Interoperability and Describing Its Impact on Operational Effectiveness,' T. Ford, J. Columbi, D. Jacques and S. Graham focus on an approach with breadth of applicability for quantifying interoperability of subsystems. They define major categories of interoperation: collaborative and confrontational, and describe the importance of each. Their method is set against a backdrop of existing approaches and then summarized with regard to its purpose, the methods it employs, and its impact on operations, defined in a symbolic representation. The approach is clarified with a detailed example from the domain of air warfare and a shorter example of organizational interoperability. They conclude with an overview of the general state of interoperability measurement and, within this, the applicability of their proposed method. · In 'AutoDEVS: A methodology of Automating Modeling and Simulation Software Development and Testing for Interoperable Systems,' M. Salas and B. Zeigler show how it is possible to build an approach to software engineering automation and embedded, simulation-supported testing on the well-established DEVS system. They begin by establishing the existence of a serious gap in software engineering of large-scale systems, including a list of significant shortfalls in today's practices. Against this set of problem areas, they show how the DEVS framework can be extended to extend significantly the ability for rigorous assessment of software design and implementation through simulation. The discussion then branches into the area of SOA and past it to the concept of automated model generation. The process is illustrated with a concrete example showing how simulation can be integrated into a development and testing methodology and tied back to the SOA environment in support of interoperability.
While no set of papers can solve all of the problems of large-scale software development for C2 interoperability, the papers offered here have the potential to have an impact on this important and challenging area. We offer them as a new step toward the day when such systems can be developed on-time, on-budget and, most importantly, meet their objectives to achieve effective coordination of large-scale operations, including its attendant force multiplier effect, through C2 interoperability.
